Method for determining intracapillary solution temperatures: application to sample zone heating for enhanced fluorescent labeling of proteins.
A fundamental premise in CE relies heavily on the assumption that temperature within the capillary is accurately known and controlled. Theoretical calculations for sample zone and BGE temperature during voltage application are presented. We propose that transient elevation of the sample zone temperature allowed for denaturing and renaturing of proteins in the presence of a fluorescent dynamic labeling reagent. Comparison with the extent of labeling possible with standard on-column dynamic labeling in the absence of elevated temperatures showed order-of-magnitude increases in the fluorescence detection sensitivity of proteins with low surface hydrophobicity. As a result, this represents an example where excess heating in the sample zone during electrophoresis can be exploited advantageously.